Members of the anti-apoptotic Bcl-2 family and AMBRA1 (activating molecule in beclin 1-regulated autophagy) interact with Beclin 1 and control autophagy. Bcl-2 is a negative regulator of autophagy whereas AMBRA1 stimulates autophagy. A paper in this issue of The EMBO Journal reveals an interaction between AMBRA1 and Bcl-2 at the mitochondrial outer membrane. In response to nutrient withdrawal, this interaction is dissociated, and AMBRA1 associates with Beclin 1 at the endoplasmic reticulum (ER) and mitochondria to stimulate autophagy. Bcl-2 can thus regulate the initiation of autophagy at the ER as well as at mitochondrial membranes. In addition, binding between AMBRA1 and mito-BCL-2 is reduced during apoptosis and this may enhance the anti-apoptotic functions of Bcl-2. This work provides important novel insight into the importance of subcellular location on the activity of autophagy proteins and the crosstalk between autophagy and apoptosis.
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Autophagy is a conserved process of self-digestion, 'self-eating', which is utilized by cells in all multi-cellular organisms to survive a variety of stressful conditions, including nutrient deprivation, environmental changes, and infection. In addition, autophagy has a key role during development, in prevention of disease, and aging, although paradoxically autophagy may not always be beneficial. Given the complex and wide-ranging role of autophagy, it is perhaps not surprising that it is a highly regulated process. Currently, there are over 34 proteins that are required for autophagy. They were first systematically identified in yeast and called Atg (autophagy related) proteins (Yang and Klionsky, 2010) . The function of these 34 Atg proteins is almost entirely dedicated to making autophagosomes with the correct composition and content. A subset of these Atg proteins function at the site of autophagosome formation that remains somewhat enigmatic: recently the ER, the Golgi, mitochondria, and plasma membrane have all been implicated in autophagosome formation. Under nutrient deprivation, aminoacid starvation in particular, the ER appears to be the site where most autophagosome formation occurs (Tooze and Yoshimori, 2010) .
One key Atg-containing complex is the autophagy-specific class III phosphatidylinositol 3-kinase (PI3P-kinase), which produces PI3P at the site of autophagosome formation (Simonsen and Tooze, 2009 ). In metazoans, this lipid kinase complex is composed of a kinase, hVps34, its regulatory partner p150, and Beclin 1 (Atg6 in yeast). Beclin 1 exists in several complexes involved in autophagosome formation and maturation. Two proteins that are essential for the function of the complex in autophagosome formation are Atg14L and AMBRA1. Atg14L is one of the first proteins that is translocated to the ER site of autophagosome formation (Matsunaga et al, 2010) . In response to autophagic stimuli, AMBRA1 associates with Beclin 1 and becomes part of the 1 complex) . In resting cells, AMBRA1 is found in a complex with the Dynein motor complex. Upon induction of autophagy, it is released from the motor complex and translocates to the ER site of autophagosome formation (Di Bartolomeo et al, 2010) . AMBRA1 release from dynein light chains requires phosphorylation by ULK1 (Atg1 in yeast), which is itself regulated by the TOR kinase.
While the Atg proteins are essential for autophagy, it is becoming increasingly apparent that the regulation of autophagy is a complex process using pathways and molecules that are essential for other cellular processes. In particular, Beclin 1 appears to be regulated by the anti-apoptotic protein Bcl-2 (He and Levine, 2010). Bcl-2 and other members of this family have an anti-autophagic activity via their interaction with Beclin 1, and dissociation of the Beclin 1:Bcl-2 complex stimulates autophagy. This dissociation can occur through phosphorylation of Beclin 1 or Bcl-2, by competition with BH3 domain-containing proteins that disrupt the interaction of Bcl-2 family proteins with the BH3 motif of Beclin 1, or by phosphorylation of the BH3 domain through DAP kinase (He and Levine, 2010) .
A key aspect of these regulatory functions may be cellular location. Bcl-2 inhibits Beclin 1 when localized to the ER, but not at the mitochondria (He and Levine, 2010) . In this issue of The EMBO Journal, Strappazzon et al (2011) provide a novel link between Bcl-2 and the regulation of autophagy (Figure 1 ). Bcl-2 localized to the mitochondria (mito-Bcl-2) can bind AMBRA1, but ER-localized Bcl-2 (ER-Bcl-2) does not. Importantly, the interaction between mito-Bcl-2 and AMBRA1 is downregulated by nutrient starvation, and interestingly also appears to be decreased during apoptosis. Mechanistically, Bcl-2 can thus regulate autophagy both directly, through regulation of Beclin 1 by direct association, and indirectly by sequestering the positive regulator, AMBRA1. Bcl-2 interaction with AMBRA1 may prevent AMBRA1 from associating with the Beclin 1 complex on the mitochondria, or prevent it from translocating to the Beclin 1 complex at the ER site of autophagosome formation. Either way, Bcl-2 would be exerting a regulatory role highlighting its importance as a negative regulator of autophagy, and the interaction between Bcl-2 and AMBRA1 represents a novel mechanism to regulate autophagy.
This very interesting paper raises additional questions about the role of Bcl-2 and AMBRA1 interactions during autophagy and apoptosis, and further studies are required to complete our understanding. The cellular location of the interactions should be further explored, in particular given the recent identification of the mitochondria as a site of autophagosome formation. Furthermore, it will be exciting to learn more about how and why Bcl-2 binds AMBRA1, and if this provides an additional means for Bcl-2 to regulate autophagy. As an aside, it will be particularly interesting to explore how the Bcl-2 bound pool of AMBRA1 is related to that bound by the Dynein motor complex.
A major unanswered question is what controls the dissociation of the AMBRA1:Bcl-2 complex. Phosphorylation of Bcl-2 by JNK that dissociates the Bcl-2:Beclin 1 complex under starvation is not responsible for the dissociation of the AMBRA1:Bcl-2 complex. Whether ULK1, which phosphorylates AMBRA1 to dissociate it from microtubules is responsible for its dissociation from Bcl-2 is an intriguing possibility to be investigated. Moreover, it is possible that the dissociation of the AMBRA1:Bcl-2 complex not only triggers autophagy at the ER via the association of Beclin 1 with AMBRA1 but also at the mitochondrial membrane where AMBRA1 is also able to interact with Beclin 1 (Strappazzon et al, 2011) . However, this assumption would require the identification of a complex containing AMBRA1 and Beclin 1 with Atg14L, hVps34, and p150. At present, it is not known if such a complex is recruited to the outer membrane of mitochondria, which have also been proposed to be a source for autophagosomal membrane (Tooze and Yoshimori, 2010) .
Another important point emerging from the study of Strappazzon et al (2011) is that AMBRA1 is able to regulate autophagy and modulate apoptosis via its interaction with Bcl-2 at the mitochondrial level whereas Beclin 1 regulates neither autophagy nor apoptosis at the mitochondria (He and Levine, 2010) . In addition, after autophagy induction AMBRA1 is able to displace Bcl-2 from Beclin 1 (Strappazzon et al, 2011) . The molecular details supporting this displacement remain to be investigated because Bcl-2 and Beclin 1 interact with different domains of AMBRA1.
In conclusion, this study highlights that the subcellular location of autophagy regulators has an important role in balancing autophagy and apoptosis. This special parameter needs to be added to the emerging wiring diagrams of signalling pathways linking autophagy and apoptosis (Bialik et al, 2010) .
